In the present study, a hybrid of Fourier transform and Adomian Decomposition Method (FTADM) is used for solving the homogeneous nonlinear partial differential equations of Gas dynamics. This closed form solution that is obtained from the series solution of recursive sequences is that tend to the exact solution of the problem is valid for the entire range of problems. Comparing
Introduction
Most phenomena in the real world, are described through nonlinear equations which have been attractive to scientists, in recent years there has been significant developments in the use of various methods for the semi analytical methods of partial differential equation such as the Homotopy Perturbation Method (HPM) [1] and Adomian Decomposition Method (ADM) [2] . The Adomian decomposition method was introduced and developed by George Adomian in [3] [4] and is well addressed in the literature. A considerable amount of research work has been invested recently in applying this method to a wide class of linear and nonlinear ordinary, partial differential equations, and integral equations as well. However, the solutions of these problems are valid only in one-directional problem domain either in time or space problem domain. In other words, the unsatisfied boundary conditions in the solutions of the ADM and other semi-analytical methods play no role in the final results. Nourazar [5] recently introduced Fourier Transform Adomian Decomposition Method, which gives rapidly convergent successive approximations of the exact solution if such a solution exists. This has proved successful in deriving analytical solutions of linear and nonlinear differential equations. This method is preferred to numerical methods as it is free from rounding off errors and does not require large computer power/memory. Nourazar [5] has applied this method and obtained analytical solutions of Linear and non-linear Cauchy Reaction-Diffusion equations. In the present study we employ FTADM method for solving the gas dynamics equation. Consider the homogeneous gas dynamics equation [7] , Homotopy Analysis Method (HAM) [8] , and Variational Iteration Method (VIM) [9] too.
Basic Idea of Fourier Transform Variational Iteration Method
We consider the general forms of one-dimensional nonlinear partial differential equations for illustrating the basic idea of the FTADM .
The operator A can, generally speaking, be divided into two parts, linear and nonlinear, as:
Taking the Fourier transform from both side of Eq. (3), we obtain
(4) Now we have to apply the concept of Adomian Decomposition Method, The Adomian decomposition method consists of decomposing the unknown function u(x,t) of any equation into a sum of an infinite number of components defined by the decomposition series:
where the components 0 ), , ( ≥ n t x u n are to be determined in a recursive manner. It is obvious for linear part we can write so easily
But for nonlinear terms have to be expressed by an infinite series of the so-called Adomian polynomials An given in the form
Now we are able to evaluate n A for all forms of nonlinearity by using Taylor series, i.e. The Adomian polynomials n A for the nonlinear term )) , ( ( t x u N can be evaluated by using the following expression 
And so on. After this, equation 5 can be written as follows
Using (10-b) can able us to introduce the recursive relation as below:
One can rewrite the recursive relation as:
And so on. Hereafter, by making use Maple package, the first part of Eq.(13) gives the value of } { 0 u F , for getting the answer of first part it is sufficient to apply inverse Fourier transform to } { 0 u F then now we have the value of 0 u , therefore we can apply the second part of Eq.(13) and use the recursive relation, then we apply the inverse Fourier transform to all components which we've obtained by making use recursive relation.
Applying FTADM for gas dynamics equation
In this section, we apply FTADM to Gas dynamics problem (Eq.1). However the solution of its Fourier Transform Adomian Decomposition Method; is valid in both time and space domains. Consider the nonlinear gas dynamics eq.1 with the initial and boundary conditions as follow:
By applying Fourier transform on second term in the left side of Eq.(13) we obtain:
Then the Fourier transform of Eq. 13 is Eq. 15: And so on. Solving the recursive equation (17) and using maple package to take the inverse Fourier transform, we'll get 
Conclusions
To put the issue into perspective, FTADM is a powerful tool which is capable of handling linear and nonlinear partial differential equations. In this study the Fourier Transform Adomian Decomposition Method was used for the nonhomogeneous case of gasdynamic equation with initial and boundary conditions. The FTADM reduces the volume of calculations and has the great advantage which, applies boundary condition as well as the initial condition.
